Transketolase A from E. coli Significantly Suppresses Protein Glycation by Glycolaldehyde and Glyoxal in Vitro.
Short-chained carbonyl species such as glycolaldehyde and its oxidized pendant glyoxal are highly reactive Maillard agents, leading to the formation of protein modifications. These advanced glycation endproducts have gained considerable interest as they have been linked to various pathologies in vivo. The ability of transketolase to use glycolaldehyde as a substrate suggested the possibility to modulate carbonyl-driven Maillard reactions. Model incubations with recombinant transketolase A from Escherichia coli in the presence of bovine serum albumin and glycolaldehyde indeed led to a decrease in glycolaldehyde concentrations paralleled by the enzymatic conversion to erythrulose. As a result, reversibly protein-bound glycolaldehyde and the major final endproduct N6-carboxymethyl lysine were significantly reduced by approximately 50%, respectively. Glycolaldehyde is easily oxidized to glyoxal in the presence of amines and oxygen. In the presence of transketolase, the lower amounts of glycolaldehyde therefore also strongly suppressed the formation of glyoxal specific arginine modifications, measured as 5-(2-imino-5-oxo-1-imidazolidinyl)norvaline after acid hydrolysis.